Summary. The mature oocyte dissected from the post-pubertal ovary has a lactate dehydrogenase activity similar to that found in the newly ovulated ovum in the mouse, rat, hamster and rabbit. There is very little interstrain or interbreed variation in ldh activity in the mouse and rabbit. Interspecies variation of activity is large. The lactate dehydrogenase activity was 49\m=.\10(mouse), 17\m=.\66(rat), 12\m=.\35(cow), 6\m=.\65(ferret), 6\m=.\32 (Rhesus monkey), 1\m=.\63 (rabbit) and 1\m=.\30 (human) \ m=x\10\m=-\9moles of NADH oxidized/oocyte/hr.
INTRODUCTION
The pre-implantation stages of the mouse embryo have an extremely high lactate dehydrogenase (ldh) activity (Brinster, 1965a) . The specific activity is ten times higher than in any other tissue in the adult mouse. Lactate or pyruvate, but not glucose, when employed as the only energy source, will allow in vitro development of the 2-cell mouse embryo (Brinster, 1965b) . The pre-implanta¬ tion stages of the rabbit embryo have a low lactate dehydrogenase activity and do not appear to have a requirement for lactate for in vitro development (Brin¬ ster, 1967) . This information suggests that a high ldh activity is associated with a requirement for lactate or pyruvate during the early developmental stages.
Because of the high ldh activity in the pre-implantation mouse embryo, and because of its apparent association with a nutritional requirement for lactate or pyruvate, a study was undertaken to determine lactate dehydrogenase activity in the early developmental stages of other mammalian species. Since cleavage stages are difficult to obtain in some species, the first experiments, which are reported here, were done on oocytes dissected from the ovaries of animals. Studies were done to determine : ( 1 ) the time during which the ovary could be stored before removal of the oocytes ; (2) the relationship of activity in the oocyte to that in the newly ovulated ovum; (3) interstrain and interbreed variation in ldh activity; and (4) interspecies variation in ldh activity.
METHODS
To obtain oocytes, ovaries were removed from post-pubertal females and dis¬ sected free of all surrounding tissue. The ovaries were placed in Brinster's 140 Ralph L. Brinster Medium for Ovum Culture (bmoc-2), and mature follicles were opened with a sharp needle or iridectomy scalpel (Brinster, 1965c (Brinster, 1965a (Greenberg & Rodder, 1964 (Fisher & Yates, 1963) . The mean, the standard error of the mean, and the number of determinations on which the mean is based are shown for all data.
RESULTS

Storage of the ovary
The first studies were to determine if there was a loss in the ldh activity of the oocyte during the time the oocyte was being dissected from the ovary or during the time necessary to transport the ovary from the surgery area to the labora¬ tory. Activities were compared in oocytes taken from mouse ovary pairs; one member of the pair was stored for 6 hr at 22°C in bmoc-2 plus 1 mg/ml glucose and the other member was not stored before removal of the oocytes. oocytes from three different mice and on 2-cell embryos from three different mice. There was no significant difference among the mice contributing the oocytes, or among those contributing the 2-cell embryos. The oocyte data were pooled, and the 2-cell data were pooled, and a comparison indicated that there was no significant difference in the ldh activity of the mouse oocyte and 2-cell embryo. The experimental design was similar to that used for the mice. There was no significant difference in the activity of the 1 -cell ovum taken from three different rabbits, but there was a significant (0-05>/>>0-01) difference in the activity of the oocytes from three different rabbits. The data from the oocyte analyses were pooled, and the data from the 1-cell analyses were pooled. A comparison of these two means showed that the unfertilized 1-cell rabbit ovum had a significantly higher (0-01>P>0-001) ldh activity than the oocyte.
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Ralph L. Brinster The ldh activity of the rat oocyte was compared to that of the unfertilized rat ovum, and the activity of the hamster oocyte was compared to that of the unfertilized hamster ovum. These data are shown in Table 4 . There was no significant difference between activity in the oocyte and unfertilized ovum in either case. Table 5 . The differences between the mice within each strain were not signi¬ ficant. The data for each strain were pooled, and the means for these pooled These data are shown in Oocytes of eight different mammalian species were examined for their ldh activity, and the results are shown in Table 7 . There was a wide range of activities among the species examined. The mouse has by far the highest activity, and the human has the lowest activity per oocyte. Specific activities 144 Ralph L. Brinster cannot be determined since the amount of protein in the oocyte is not known.
However, the diameter of the vitellus of five to ten oocytes was measured for each species before the activity was determined, and this information was used Table 7 comparison of the ldh activity in the oocytes of different to calculate the volume of the vitellus. In the last column of In the mouse, rat and hamster there was no significant difference between the ldh activity of the oocytes and the newly ovulated ovum. In the case of the mouse, 2-cell embryos were used rather than unfertilized ova, since the ldh activity of the mouse shows no significant change until the 8-cell stage. How¬ ever, the ldh activity of the rabbit oocyte was 27% lower than that in the unfertilized newly-ovulated ovum. This seems a small difference in relation to the magnitude of the interspecies difference, and may be due to technical rather than physiological factors. Of all the species, the rabbit corona cells are the most difficult to remove from the oocyte, and they are more difficult to remove from the oocyte than from the ovulated ovum. The mechanical manipulations necessary to remove the corona cells from the oocytes may result in damage to the oocytes and a decrease in the mean activity. On the other hand, the oocytes of the rabbit may have an actual increase in ldh activity with ovulation. In any case, the ldh activity of the oocytes seems to be a good indicator of the activity to be expected in the newly ovulated ovum. In addition, since in the three species where ldh has been examined in all pre-implantation stages (mouse, rat and rabbit), there is little change in total activity during the first 3 days of development, the level of activity in the oocyte appears to be a good indicator of enzyme activity for the early part of the pre-implantation period of embryonic development Among mice in the same strain there was no significant difference in ldh activity, indicating that one or two animals would serve as a good indication of ldh activity in the strain. Although there were significant differences in the level of activity between strains, the differences were small. The situation is similar within the breeds of rabbits and between the different breeds of rabbits, in that the differences in level of activity are small compared to the mean activity. The variation between rabbits is greater than between mice, which may reflect either greater genetic variation in the rabbit or variation related to the difficult removal of the corona cells from rabbit oocytes. The important outcome of these comparisons is that the intrastrain or intrabreed variation in ldh activity, as well as the variation between strains and breeds in the same species is small, particularly in relation to interspecies differences. Therefore, one or two animals from a species, regardless of the strain or breed, seem to give a fairly reliable indication of the ldh activity in the oocytes ofthat species. It seems reasonable to expect a similar picture with other enzymes.
The ldh activity of the oocyte in various species is markedly different. In the case of the mouse and rabbit this difference seems to be associated with different nutritional requirements of the pre-implantation embryo. These two species represent the extremes in ldh activity of all the mammalian species so far examined, and it is tempting to speculate that they also represent extremes in dependence on lactate and pyruvate and perhaps extremes in the type of energy metabolism in pre-implantation mammalian embryos. This possibility needs further investigation, and an examination of enzyme patterns in the embryo and oocyte offers a fruitful approach.
